8. Proposed formation mechanism for CPG1 and CPG2: Fig. S7 
Synthesis of nanoscale CPG1
100 mg of ADA dissolved in 50 mL of dry DMSO solvent is taken in a 250 mL amber color round bottom flask. To this solution 0.2 mL of triethyl amine is added and the flask is tightly stoppered and kept in an oil bath maintained at 50 °C for 2 h to confirm that the majority of the molecules remain in the thermodynamically favourable trans state. The temperature was then brought down to 40 °C and to this solution a solution of ferric nitrate nonahydrate (150 mg) in 50 mL dry DMSO was and the mixture was left undisturbed for 6-7 h. The temperature was slowly reduced to room temperature and the colloidal precipitate was collected via centrifugation. The material was purified by repeated cycles of washing and centrifugation.
Synthesis of nanoscale CPG2
For preparation of CPG2 100 mg of ADA dissolved in 50 mL of dry DMSO solvent added with 0.2 mL of triethyl amine was taken in a flat bottom quartz flask and irradiated with 365 nm light using a rayonet reactor for 2 h and to this solution ferric nitrate nonahydrate (150 mg) in 50 mL dry DMSO was and the mixture was left undisturbed for 6-7 h under UV light. It was verified that continuous irradiation did not increase the temperature of the reaction mixture to more than 40 °C. The material was purified by repeated cycles of washing and centrifugation.
In both case, a speck of the material was further dispersed in DMSO via sonication and then drop casted over freshly cleaved mica substrate for morphological analysis.
General procedures adopted
Time dependent SEM analysis was carried out by breaking the formed gel at different time intervals and dropcasting the same on freshly cleaved mica substrate. The samples were coated with gold prior to examination. The gel samples were washed with DMSO for several times to remove the excess starting materials. It was then dried in an oven, maintained at 150 °C for 24 h, to obtain the xerogel powder. The xerogel powder was used for TEM analysis, XRD, FT-IR and gas adsorption experiments. IFFT reconstruction of the HR-TEM images was done using a software programme, Digital Micrograph TM (GATAN Inc.) following a reported procedure. S2 Initially, a fast Fourier transform (FFT) of the experimentally obtained image was taken, which was followed by appropriate mask filtering to remove the spatial frequency of the diffrattogram. Finally, the Inverse FFT gave rise to a reconstructed HR-TEM image. Deconvolution of FT-IR spectra was performed using Fityk 0.9.8 software. 
Measurements
Optical measurements and photoirradiation. Electronic absorption spectra were recorded on a Shimadzu UV-3600 scanning spectrophotometer using a 1 cm path length quartz cuvette.
Solid-state absorption or reflection spectra were obtained using BaSO 4 as a standard. Morphological analysis. SEM images were obtained using a Zeiss EVO 18cryo SEM Special Edn with variable pressure detector working at 20-30 kV. Transmission electron microscopy (TEM) and high resolution TEM (HRTEM) were performed on a FEI, TECNAI 30 G2 S-TWIN microscope with an accelerating voltage of 100 and 300 kV, respectively. 1 mg of the samples of CPG1 or CPG2
(both purified and dried) were well dispersed in 5 mL methanol by ultra-sonication for 15 min and then dropcast on a carbon coated copper grids. Images were obtained without staining.
Rheology experiments. Rheological measurements were carried out in an Anton Paar Physical
Modulated Compact Rheometre-150 Physica (Germany). A parallel plate sensor having a diameter 50 mm and a gap size of 0.1 mm was used. Measurements were carried out in dynamic oscillatory mode using strain amplitude of 1% in the frequency range 0.012-100 rad/sec.
BET adsorption studies. The BET adsorption isotherms for N 2 (at 77 K) and CO 2 (at 195 K) gases were performed in a QUANTACHROME QUADRASORB SI analyzer. About 100-125 mg of the xerogel samples (CPG1 and CPG2) were placed in sample cells, then the samples were outgassed under high vacuum condition at 423 K for 12 h in case of CPG1 and for 16 h in the case of CPG2 for N 2 adsorption and at 413 K for 10 h in case of CPG1 and 373 K for 5 h in case of CPG2 for CO 2 adsorption experiments. The adsorbate was taken in sample tubes and the change in pressure was monitored. The degree of adsorption was ascertained from the decrease in pressure at the equilibrium state. All operations were automatically performed and controlled by computers. Pore size distribution analysis was performed using the NLDFT equilibrium model. Expanded portion of the region (620-500 cm -1 ). Absence of band at ~560 cm -1 confirms that hematite phase is not present.
Comparative FT-IR

SEM images of CPG1 and CPG2
Fig. S2 SEM images of various hierarchical structures formed in case of (a-f) CPG1 and (g-l) CPG2. The formation of structures ranging from metal-organic flowers in case of CPG1 and metal-organic stars in case of CPG2 depends not only on time but also on local concentration.
TEM analysis of CPG2
Fig. S3
TEM image of CPG2 displaying nano leaves and tentacles. 
Diffusion limited kinetic assembly process
Elemental analysis of CPG1 and CPG2
Experimentally obtained:
CPG1: Elemental analysis: C, 40.39; H, 3.96; N, 6.19; S, 8.16 CPG2: Elemental Analysis: C, 41.56; H, 4.31; N, 6.16; S, 8.57 Table S2 . Comparison of gas adsorption difference based on change in morphology of coordination polymers. 
